DESCRIPTION TRANSMITTER, RECEIVER, MOBILE STATION AND
WIRELESS BASE STATION TECHNICAL FIELD [0001] The present
invention relates to a transmitter apparatus, a receiver apparatus, a
mobile station, and a radio base station. BACKGROUND ART 0002] As
shown in Fig. 1, a mobile communication system standardized by the
3GPP (3rd Generation Partnership Project) is configured as follows.
Specifically, a radio base statiBESI&R(igﬁ ‘gﬁnsmitter apparatus) is
configured to transmit a DCCH (Dedicated Control Channel), a DTCH
(Dedicated Traffic Channel) a CCCH (Common Control Channel) and the
like, to a mobile station UE (receiver apparatus) in downlink. 0003] On the
other hand, in uplink, the mobile station UE (transmitter apparatus) is
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BACKGROUND ART
[0002]

As shown in Fig. 1, a mobile communication system
standardized by the 3GPP (3rd Generation Partnership Project)
Is configured as follows. Specifically, a radio base station
NodeB (transmitter apparatus) is configured to transmit a DCCH
(Dedicated Control Channel), aDTCH (Dedicated Traffic Channel),
a CCCH (Common Control Channel) and the like, to amobile station
UE (receiver apparatus) in downlink.

[0003]

On the other hand, in uplink, the mobile station UE
(transmitter apparatus) is configured to transmitaDCCH, a DTCH,
a CCCH and the like, to the base station NodeB (receiver
apparatus).

[0004]

Moreover, as a logical channel for MBMS (Multimedia
Broadcast and Multicast Service) standardized by the 3GPP, the
radio base station NodeB (transmitter apparatus) is configured
to transmit an MTCH (MBMS Traffic Channel) and an MCCH (MBMS



0005] In addition, in downlink, as a physical channel for the HSDPA (High
Speed Downlink Packet Access) that is the downlink high speed packet
communication standard defined by the 3GPP, the radio base station
NodeB (transmitter apparatus) is configured to transmit an HS-SCCH
(High Speed Shared Control Channel), an HS-PDSCH (High Speed
Physical Downlink Shared Channel) and the like, to the mobile station UE
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station No tfansmitter apparatus) is conflgure to generate
ml\MtﬂbH’mI;i?P[kU (Protocol Data Units) in the MAC-hs layer by multiplexing
[O% -d PDUs received from the MAC-d layer, and to transmit the
rated MAC-hs PDU by using the HS-DSCH (High Speed Downlink
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[oo06]

Additionally, in the HSPDA, the radio base station NodeB
(transmitter apparatus) is configured to generate an MAC-hs PDU
(Protocol Data Units) in the MAC-hs layer by multiplexing MAC-d
PDUs received from the MAC-d layer, and to transmit the
generated MAC-hs PDU by using the HS-DSCH (High Speed Downlink
Shared Channel) associated with the HS-PDSCH.

[0007]

Here, the MAC-d PDUs multiplexed into the MAC-hs PDU are
in a fixed size for each MAC-d flow. As shown in Fig. 12, an
MAC header is added to the MAC-hs PDU in the MAC-hs layer of
the radio base station NodeB (transmitter apparatus), the MAC
header including an “SID (Size Index ldentifier)” indicative
of the size of an MAC-d PDU and *“N (Number of MAC-d PDUs)”
indicative of the number of the MAC-d PDUs for each MAC-d flow.
[0008]

However, unlike the  HSDPA, high-speed packet
communications such as LTE (Long Term Evaluation) are

characterized in that the size of an MAC-SDU multiplexed into



an MAC-PDU is variable, and that the size of the MAC-PDU transmittable
per unit time is large. Accordingly, there is an increase in the number of
bits necessary for "LI (Length Indicator)" indicating the sizes of respective
MAC-SDUs, leading to a problem that overhead in header information
increases as the number of multiplexed MAC-SDUs increases.
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The present invention has been made In consideration of
the above problem, and has an objective to provide a transmitter
apparatus and a receiver apparatus that are capable of
mitigating an overhead 1iIncrease caused by information
indicating the size of a data unit being multiplexed.
[0010]

A First aspect of the present invention is summarized as
a transmitter apparatus including: a first data unit
generator section configured to generate a first data unit iIn
a first layer by using one or more variable-length information
elements each being any one of a higher layer data unit received
from a layer higher than the first layer, control information,
and padding information; and a first data unit transmitter
section configured to transmit the generated first data unit,
wherein the first data unit generator section is configured to
add header information, when a plurality of iInformation
elements 1s multiplexed into the first data unit, the header
information including information element size iInformation

indicating sizes of the information elements being multiplexed,



and the number of pieces of the information element size information
included in the header information is one number smaller than the
number of the information elements being multiplexed. [0011] In the first
aspect, the first layer can be an MAC layer, the layer higher than the first
layer can be an RLC layer, the higher-layer data unit can be an
MAC-SDU, the first data unit can be an MAC-PDU, the header
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insert the information element size information into the MAC
header when more than one MAC-SDU i1s multiplexed, the number
of pieces of the information element size information being one
number smaller than the number of the MAC-SDUs being
multiplexed.

[0012]

A second aspect of the present invention iIs summarized
as a transmitter apparatus including: a Ffirst data unit
generator section configured to generate a first data unit in
a first layer by using one or more variable-length information
elements each being any one of a higher-layer data unit received
from a layer higher than the first layer, control information,
and padding information; and a first-data-unit transmitter
section configured to transmit the generated first data unit,
wherein the first data unit generator section is configured not
to insert the information element size information into the
header information when only one information element 1is
multiplexed into the first data unit.

[0013]

A third aspect of the present invention is summarized as



A third aspect of the present invention is summarized as 4 a transmitter
apparatus including: a first data unit generator section configured to
generate a first data unit in a first layer by using one or more
variable-length information elements each being any one of a higher-layer
data unit received from a layer higher than the first layer, control
information, and padding information; and a first-data-unit transmitter
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[0014]

A fourth aspect of the present invention iIs summarized
as a receiver apparatus including: a Tfirst-data-unit size
information acquirer section configured to acquire
first-data-unit size information from a layer lower than a first
layer, the first-data-unit size information indicating a size
of a first data unit; a header information analyzer section
configured to detect a size of an iInformation element
multiplexed into the first data unit, based on information
element size information included in the header information in
the first data unit received in the first layer and the acquired
first-data-unit size information; and an extractor section
configured to extract the information element from the first
data unit, based on the detected size of the information element,
wherein the information element size information indicates the
size of the information element being any one of a higher-layer
data unit, control information, and padding information, and

the number of pieces of the information element size information



size of the information element being any one of a higher-layer data unit,
control information, and padding information, and the number of pieces of
the information element size information 5 included in the header
information is one number smaller than the number of the information
elements multiplexed into the first data unit. [0015] A fifth aspect of the
present invention is summarized as a receiver apparatus including: a
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section configured to detect a size of one higher-layer data
unit multiplexed into the first data unit received in the first
layer based on the size of the first data unit indicated by the
acquired First-data-unit size information and a size of header
information in the first data unit, when the header information
includes no information element size information; and an
extractor section configured to extract the higher-layer data
unit from the first data unit, based on the detected size of
the higher-layer data unit, wherein the information element
size information indicates the size of the information element
being any one of a higher-layer data unit, control information,
and padding information, and the number of pieces of the
information element size information included in the header
information i1s one number smaller than the number of the
information elements multiplexed into the first data unit.
[0016]

A sixth aspect of the present invention is summarized as
a receiver apparatus including: a first-data-unit size
information acquirer section configured to acquire

first-data-unit-size information from a layer lower than a



[0016] A sixth aspect of the present invention is summarized as a
receiver apparatus including: a first-data-unit size information acquirer
section configured to acquire first-data-unit-size information from a layer
lower than a 6 first layer, the first-data-unit size information indicating a
size of a first data unit; a header information analyzer section configured
to detect at least one of a size of one piece of control information and a
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and an extractor section configured to extract the control

information from the first data unit, based on the detected size,
wherein the information element size information indicates the
size of the information element being any one of a higher-layer

data unit, control information, and padding information, and

the number of pieces of the information element size information

included in the header information Is one number smaller than

the number of the information elements multiplexed into the

first data unit.

[0017]

A seventh aspect of the present invention is summarized
as a mobile station including: a Ffirst data unit generator
section configured to generate a first dataunit ina first layer
by using one or more variable-length information elements each
being any one of a higher layer data unit received from a layer
higher than the first layer, control information, and padding
information; and a Tfirst data unit transmitter section
configured to transmit the generated first data unit, wherein

the first data unit generator section is configured to

add header information, when a plurality of iInformation



by using one or more variable-length information elements each being
any one of a higher layer data unit received from a layer higher than the
first layer, control information, and padding information; and a first data
unit transmitter section configured to transmit the generated first data
unit, wherein the first data unit generator section is configured to add
header information, when a plurality of information 7 elements is
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higher-layer data unit received from a layer higher than the first layer,
mu d&Aediex®emation, and padding information; and a first-data-unit
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section configured to generate a first dataunit ina first layer
by using one or more variable-length information elements each
being any one of a higher-layer data unit received from a layer
higher than the first layer, control information, and padding
information; and a Tfirst-data-unit transmitter section
configured to transmit the generated first data unit, wherein
the first data unit generator section is configured not to
insert the information element size information into the header
information when only one information element is multiplexed
into the first data unit.
[0019]

A ninth aspect of the present invention is summarized as

a mobile station including: a First data unit generator section
configured to generate a first data unit In a first layer by
using one or more variable-length information elements each
being any one of a higher-layer data unit received from a layer
higher than the first layer, control information, and padding
information; and a first-data-unit transmitter section
configured to transmit the generated first data unit, wherein

the first data unit generator section is configured not to



A ninth aspect of the present invention is summarized as a mobile station
including: a first data unit generator section configured to generate a first
data unit in a first layer by using one or more variable-length information
elements each being any one of a higher-layer data unit received from a
layer higher than the first layer, control information, and padding
information; and a first-data-unit transmitter section configured to transmit
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information; and a Tirst data unit transmitter section
configured to transmit the generated first data unit, wherein
the first data unit generator section is configured to add
header information, when a plurality of information elements
is multiplexed into the first data unit, the header information
including information element size information indicating
sizes of the information elements being multiplexed, and the
number of pieces of the information element size information
included in the header information is one number smaller than
the number of the information elements being multiplexed.
[0021]

An eleventh aspect of the present invention is summarized
as a radio base station including: a first data unit generator
section configured to generate a firstdataunit ina first layer
by using one or more variable-length information elements each
being any one of a higher-layer data unit received from a layer
higher than the first layer, control information, and padding
information; and a Tirst-data-unit transmitter section

configured to transmit the generated first data unit, wherein



included in the header information is one number smaller than the
number of the information elements being multiplexed. [0021] An
eleventh aspect of the present invention is summarized as a radio base
station including: a first data unit generator section configured to generate
a first data unit in a first layer by using one or more variable-length
information elements each being any one of a higher-layer data unit
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higher than the first layer, control information, and padding
information; and a first-data-unit transmitter section
configured to transmit the generated first data unit, wherein
the first data unit generator section is configured not to
insert the information element size information into the header
information when one piece of control information and one piece
of padding information only are multiplexed into the first data
unit.

[0023]

A thirteenth aspect of the present iInvention is
summarized as a mobile station including: a first-data-unit
size 1information acquirer section configured to acquire
first-data-unit size information froma layer lower than a first
layer, the first-data-unit size information indicating a size
of a first data unit; a header information analyzer section
configured to detect a size of an iInformation element
multiplexed into the first data unit, based on information
element size information included in the header information in
the first data unit received in the first layer and the acquired

first-data-unit size information; and an extractor section
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unit. 0023] A thirteenth aspect of the present invention is summarized as
a mobile station including: a first-data-unit size information acquirer
section configured to acquire first-data-unit size information from a layer
lower than a first layer, the first-data-unit size information indicating a size
of a first data unit; a header information analyzer section configured to
detect a size of an information element multiplexed into the first data unit,
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[0024]

A fourteenth aspect of the present iInvention is
summarized as a mobile station including: a first-data-unit
size 1information acquirer section configured to acquire
first-data-unit-size information from a layer lower than a
first layer, the first-data-unit size information indicating
a size of a first data unit; a header information analyzer
section configured to detect a size of one higher-layer data
unit multiplexed into the First data unit received in the first
layer based on the size of the first data unit indicated by the
acquired First-data-unit size information and a size of header
information in the first data unit, when the header information
includes no information element size information; and an
extractor section configured to extract the higher-layer data
unit from the first data unit, based on the detected size of
the higher-layer data unit, wherein the information element
size information indicates the size of the information element
being any one of a higher-layer data unit, control information,
and padding information, and the number of pieces of the
information element size information included in the header

information is one number smaller than the number of the
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a size of a first data unit; a header information analyzer section
configured to detect a size of one higher-layer data unit multiplexed into
the first data unit received in the first layer based on the size of the first
data unit indicated by the acquired first-data-unit size information and a
size of header information in the first data unit, when the header
information includes no information element size information; and an
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information element being any.one of a higher-layer data unit, control .
inforr o CERA UL ARG o T RIS, P RS TR AT ek ok S g 1 zed

asinfarmaidyi ¢emetsizoimfommadinatytedan tifg readdataformaton size
one number smaller than the number of the 11 information elements

NI into A HAE Bhta uRRCTISYE] A FRETHEUERECt ofthe pRSEHE e
fi FYeDHatis shTRasized FhesmaRleisalion vrludingagdFstidaiadr™han a

_size information acquirer section configured to acquire " first-data-unit-size
Tirsdrnlates frofhe 1dyersdwe prmu Kssibyer, kpdorstaktuniigideating

a DjY0alipningqaing g§ze Bfn(? frstda ‘é’i;iEP Wfﬂﬁﬁ%ﬂt‘%ﬂwalyzer
analyzer section configured to detéct at least one of a size of one piece
secotaamntrebinforguatied doddetiee bfadnd @éesce ohpaotflings rferiofitmne piece

b d he_si f the_first dat it indicat by th ired .
STy e T ol oM A e o o 2 e G

i n¥akendtll caiersb Bie % size of the first data unit indicated
by the acquired first-data-unit size information and a size of
header information in the first data unit received in the first
layer, the control information and the padding information
being multiplexed into the first data unit, when the header
information includes no information element size information;
and an extractor section configured to extract the control
information from the first data unit, based on the detected size,
wherein the information element size information indicates the
size of the information element being any one of a higher-layer
data unit, control information, and padding information, and
the number of pieces of the information element size information
included in the header information is one number smaller than
the number of the information elements multiplexed into the
first data unit.
[0026]

A sixteenth aspect of the present invention is summarized
as a radio base station iIncluding: a first-data-unit size
information acquirer section configured to acquire

first-data-unit size information from a layer lower than a first
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layer, the control information and the padding information being
multiplexed into the first data unit, when the header information includes
no information element size information; and an extractor section
configured to extract the control information from the first data unit, based
on the detected size, wherein the information element size information
indicates the size of the information element being any one of a

la @P?rﬂﬂ\éeffij?&%%ﬁfﬁ"r?i’E‘fQﬁ'E@“? f%'}%Qﬁ%‘Hg'iHH’i"BE‘P?H%ans'ze
he number of pieces of the information element size information inClude
oTirethEhesitled &ffarmatidr; iseorfeeadiabed srhalfeathhonttenadkyizerofshetion

Coirpformartion el me(réts 1Em(J:IJ":iplexedsin%o th% irst data.ugg’t. Oozﬂé‘nSiXtiFgr%n t

a [53&% o??heg es&ft ventidh idfifimaized as 4 PAREFASE Fati&i

muiheiyslexcfirbhrdatatinet Fie sefodartonadqyirasasstionaorifigfsethition
acquire first-data-unit size information from alayer lower than a first 12

el gentRife HalR R S RNRG R ARR At Aty Reade rof A fidreatd on 1n
thinfti pdeRpRrdionmarer epabd el $ARIOT RPS TSR FofiRieeha #i2g Qi red

_an information element multiplexed into the first data unit, based on i
Fi pgdmetaion-elbhitert bR infbFRETiol Indudani the hexddaiaimases ti on

coﬂ?ﬁﬁ{ﬁrivgﬁt%”‘_ J&ffé‘@f’ e PYER Y 3@%%?%&5%"1%8‘%%’:
sizeInformation; and an extractor section configured to extract the
dairdonmatiqrbelsek o frohretble tiest teéata nze, bfistideon nife desecienh sdenent,

the information glement, whetein the informatiop element size information

Aot et SRS o VISR LIS RS ) bAE A4 Cates the
sibgheF-@yerinformation element being any one of a higher-layer
data unit, control information, and padding information, and
the number of pieces of the information element size information
included in the header information is one number smaller than
the number of the information elements multiplexed into the
first data unit.

[0027]

A seventeenth aspect of the present iInvention is
summarized as a radio base station including: a first-data-unit
size information acquirer section configured to acquire
first-data-unit-size information from a layer lower than a
first layer, the first-data-unit size information indicating
a size of a first data unit; a header information analyzer
section configured to detect a size of one higher-layer data
unit multiplexed into the first data unit received in the first
layer based on the size of the first data unit indicated by the
acquired First-data-unit size information and a size of header
information in the first data unit, when the header information
includes no information element size information; and an

extractor section configured to extract the higher-layer data
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data unit, control information, and padding information, and the number of
pieces of the information element size information included in the header
information is one number smaller than the number of the information
elements multiplexed into the first data unit. 0027] A seventeenth aspect
of the present invention is summarized as a radio base station including:
a first-data-unit size information acquirer section configured to acquire

unP@t U‘Eﬁes'zﬁ %@W Eg']‘ta.'%ééfa"’ %rnthﬂQéfj‘ JE%@@OI G ze of
Irst-data-unit size information In |caf|ng a size of a first data unit; a
thaehdgheforiayien atalyzevrsetiionltentguretite dedaznsitd ohoadement

Sih?k}er-a (ranr %a.tanuPit rralél;lti%lexe into Ehe fi(r)sig %tg urr11i relpeivedoirq thf:e nt

fifst Dsty%r PaSEF BN eSS stthé]ﬁrﬁ fataUnit ihdid A g]yatﬁfe ac%uw@g

be #fsir daig-onié sife anfrgration lengea laaaf inepdercofarnskiam Fothedeson,
data unit, when the header information includes no information element

andiz@tehstio R AR BATARRact S Kb BAIP c iRt BExidGGRe OT the
inFORREASH BRSNS R fbThiAta oiiti RRIeien tindeleeietbader

_ size of the higher-layer data unit, wherein the information element size
InFagimadiienindisates ehersigberthsnablastickhaemahe beaHgRey oa€ othe

i ni&i%e{g%e ;eci«iaamf,cwamg i@fPé%Ho'i’n%Bdﬂ‘?‘S'qJF?HE{OFHQPQ”uﬂﬁg ]
the number of pieces of the Information element size information include
[002B ¢ header information is one number smaller than the number of the

T alon e R R L e Bt I 0823 vention is
summarized as a radio base station including: a first-data-unit
size information acquirer section configured to acquire
first-data-unit-size information from a layer lower than a
first layer, the first-data-unit size information indicating
a size of a first data unit; a header information analyzer
section configured to detect at least one of a size of one piece
of control information and a size of one piece of padding
information based on the size of the first data unit indicated
by the acquired first-data-unit size information and a size of
header information in the first data unit received in the first
layer, the control information and the padding information
being multiplexed into the first data unit, when the header
information includes no information element size information;
and an extractor section configured to extract the control
information from the first data unit, based on the detected size,
wherein the information element size information indicates the
size of the information element being any one of a higher-layer
data unit, control information, and padding information, and
the number of pieces of the information element size information

included in the header information is one number smaller than
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An eighteenth aspect of the present invention is summarized as a radio
base station including: a first-data-unit size information acquirer section
configured to acquire first-data-unit-size information from a layer lower
than a first layer, the first-data-unit size information indicating a size of a
first data unit; a header information analyzer section configured to detect
at least one of a size of one piece of control information and a size of one

[ dding, infognati o] [ f r: ni
e g e R e A LRt the
T1hsadelatforomalibn in the first data unit received in the first layer, the

control information and the padding information being multiplexed into the
first data unit, when the header information includes no information

BReEMOESTE PTaroNatoR; THE @aRAWIAgSer section configured to extract
the control information from the first data unit, based on the detected size,
[O%%]ein the information element size information indicates the size of the

infornpgtien element hejpg any pnespf %b&hﬁl-iaxf‘dnﬁ@%ttiﬁeﬂtfe'ia ram
inforrﬁw;}ti;wn, a%paqldingg_linformation, and the number of pieces of the -g
oTiafoehdtksh PerdRi siad kFormasibamiacIcasd Mthd o eafidr Gtopmbadd nent

FORR AU ﬁ'ﬂ?”?ﬁ@g&?{{' 4 tpe.number of the information elements
° multlé;)I xed nto the  first data unit. BRIEF DESCRIPTION OF THE

DRAWMIGS 20029] [Fig 1] Fididl ia afunetdboardfidutaidn dikgaramofcef a
e e Op YLD A BRI F Y DROGBEN: L o e
present invention.

[Fig. 3] Fig. 3 1s a diagram showing a protocol stack
in the mobile communication system according to the Tfirst
embodiment of the present invention.

[Fig. 4] Fig. 4 1s a diagram showing an example of a
format of an MAC-PDU transmitted by a transmitter apparatus
according to the first embodiment of the present invention.

[Fig. 5] Fig. 5 Is a diagram showing an example of a
format of an MAC-PDU transmitted by a transmitter apparatus
according to the first embodiment of the present invention.

[Fig- 6] Fig. 6 is a diagram showing an example of a
format of an MAC-PDU transmitted by the transmitter apparatus
according to the first embodiment of the present invention.

[Fig. 7] Fig. 7 1s a diagram showing an example of a
format of an MAC-PDU transmitted by the transmitter apparatus
according to the first embodiment of the present invention.

[Fig. 8] Fig. 8 Is a diagram showing an example of a
format of an MAC-PDU transmitted by the transmitter apparatus
according to the first embodiment of the present invention.

[Fig. 9] Fig. 9 i1s a functional block diagram of a
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[Fig. 2] Fig. 2 is a functional block diagram of a transmitter apparatus
according to the first embodiment of the present invention. [Fig. 3] Fig. 3
is a diagram showing a protocol stack in the mobile communication
system according to the first embodiment of the present invention. [Fig. 4]
Fig. 4 is a diagram showing an example of a format of an MAC-PDU
transmitted by a transmitter apparatus according to the first embodiment

reglftﬂ‘?eqf eg?@? PYGMHON dgr-gk ﬁg}- 245 B PE R AMBIANEIATBE the

a form an MAC-PDU transmitted by a transmitter apparatus
preasenrtiingeah fiost embodiment of the present invention. [Fig. 6] Fig. 6 is

a diagram shqwing an example .of a farmat of an MAC-PDU transmitted. .
oy td e apbd ek i B RETH: SHBLAMSEAT bERE B ion

ofpreeetirarentiartdiriypildie tls acirgrdimsheyinganf@xaepisbbaiment
format of an MAC-PDU transmitted by the transmitter apparatus

of 5 LNS IERRAL FPEERBA@Rent of the present invention. [Fig. 8] Fig. 8 is
a diagfiagy shqwipg ap gyample o & 'p¥BaCAAT NNy t@ﬂ%&@?ﬁtion
e

by the transmitter apparatus according to the first embodiment of t

of pkbseeaed vion JPRAIG IS 26CQ FgHdola ke bk fibigsanepbadiment of
ecej a ing to the first embodiment of the present

th%}\?ﬁ%ﬁﬁigﬁ%‘%@g%‘g'is a flowchart showing an operation of the
transijitiey api2ajatusFageordidgits the dilstganalbodiheni nof the peesenile of

a BRI JF % R B g operatin

BEST MODE FOR CARRYING OUT THE INVENTION

[0030]

(Configuration of Mobile Communication System According to
First Embodiment of Present Invention)

(Configuration of Mobile Communication System According to
First Embodiment of the Present Invention)

With reference to Figs. 1 to 9, descriptionswill be given
of a configuration of a mobile communication system including
a transmitter 10 and a receiver 30 according to a first
embodiment of the present invention. The configuration of the
mobile communication system according to the present embodiment
IS one standardized under LTE.

[0031]

Here, a radio base station eNodeB may be the transmitter
apparatus 10 according to the present embodiment, and a mobile
station UE may be the receiver apparatus 30 according to the
present embodiment. Instead, a radio base station eNodeB may
be the receiver apparatus 30 according to the present embodiment,

and a mobile station UE may be the transmitter apparatus 10
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of the receiver apparatus according to the first embodiment of the present
invention. [Fig. 12] Fig. 12 is a diagram showing an example of a format
of an MAC-hs PDU used in HSDPA. BEST MODE FOR CARRYING OUT
THE INVENTION [0030] (Configuration of Mobile Communication System
According to First Embodiment of Present Invention) (Configuration of
Mobile Communication System According to First Embodiment of the

acgéwﬁn\@ytigﬁgvg%@é%ngﬁ%gm&&gg 9, descriptions will be given
0 g [

a configuration of a mobile communication system including a
[O06aadmitter 10 and a receiver 30 according to a first embodiment of the

present inyention. The configyration of the .mebile communication system

v el SIS Pl T S T i R S
an[0RELdiere¢ Serpdickbaba etatipn ehladeteihay bs thettiansmitiean MAC-PDU

apparatus 10 acc_:ordin&to the present embodiment, and a mobile station

9eRI ALY bR rEEEvdLaghetaftls A GcERdirt RRB I SESENPECTION 13,
whEEIWRES gieath@ (ARG RRRR SEEOTENRHB R YRy BF RIS \RIyer)

apparatus 30 according to the present embodiment, and a mobile station
FunEthay be the transmitter apparatus 10 16 according to the present
[OS diment. 0032] As shown in Fig. 2, the transmitter apparatus 10
Includes an MAC-SDU (Service Data Unit) receiver section 11, an
MACTReWMAERSlor seetiore F2smwitd o MAC- PO ddrahsguttedsectioed8j ve

an MAC-SDU (a higher layer data unit) from an RLC (Radio Link
Control) layer (a layer higher than an MAC layer) (see Fig. 3).
[0034]

The MAC-PDU generator section 12 1is configured to
generate an MAC-PDU by multiplexing an information element
which is any of the MAC-SDU received from the RLC layer, an MAC
control block (control information), and a Padding (padding
information).

[0035]

The MAC-PDU generator section 12 is configured to add an
MAC header (header information) including “Ll1 (information
element size information)” when two or more iInformation
elements are multiplexed into the MAC-PDU (see Figs. 5 to 8).
The “L1” indicates the sizes of the two or more information
elements.

[0036]

As shown in Figs. 4 to 8, the number of “LIs” included
in the header information is one number smaller than the number
of multiplexed information elements. Note that each of the
MAC-SDU, the MAC control block, and the Padding is variable.
[0037]
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which serve as an MAC (Media Access Control) layer (first layer)

function. 0033] The MAC-SDU receiver section 11 is configured to receive
an MAC-SDU (a higher layer data unit) from an RLC (Radio Link Control)
layer (a layer higher than an MAC layer) (see Fig. 3) 0034] The
MAC-PDU generator section 12 is configured to generate an MAC-PDU
by multiplexing an information element which is any of the MAC-SDU

receiyed &p g dIBW?s ﬁ&fﬁ é"i‘jﬁ)ﬂt%%ﬁ@s b'%ﬁécmf@'ﬁﬁwf;&sﬁ%%tor

and a Pa The MAC-PDU genérator
sesiatmm 12 id socfiguféd woreddraoit MACIseiet (tbadéilihformmationthe MAC

e RISATER HUMERE R Reked P EMACE R0 A 5 BG5POU-

[oe)gsjhe 'LI" indicates the sizes of the two or more information elements.

0036] As shown in Figs. 4 to 8, the number of "LIs" included in the header
infornl & dA1R Wnﬁ%%ef@ﬁﬁ%ﬁ\gr BEMALE FRONN of A Gexdy the MAC

heltidMatigmelggenis. dite dapiRrs e MAS- SRty the MAC control
block, and the Padding is variable. 0037] 17 As shown in Fig. 4 for

[08%3&dhple, the MAC-PDU generator section 12 is configured not to insert

It:]‘teo t g X Ct:hgé\%\c NR2IGPEHARYANe MRFSHY Hy's TPIRSET can
channel for an MAC-SDU, an MAC control block, and a Padding,
which are multiplexed into the MAC-PDU.

[0040]

For example, when “E” 1s “0”, the “E” indicates that the
“E” 1s positioned at the end of the MAC header, and is followed
by any one of the MAC-SDU, the MAC control block and the Padding.
On the other hand, when “E” is “1”, the “E” indicates that the
“E” 1s not positioned at the end of the MAC header, but is
followed by another set composed of “L1”, “C/T” and “E.
[0041]

As shown in Fig. 5, the MAC-PDU generator section 12 is
configured to insert one “L1” Into the MAC header when two
MAC-SDUs (an MAC-SDU #1 and an MAC-SDU #2) are multiplexed into
the MAC-PDU.

[0042]

In the MAC-PDU format example shown in Fig. 5, the MAC
header includes a set composed of “C/T” 101 and “E” 102 and a
set composed of “LI1” 103, “C/T” 104, and “E” 105.

[0043]

Here, “C/T” 101 i1s information identifying the logical
channel for the MAC-SDU #1 multiplexed into the MAC-PDU, and
“E” 102 indicates that “E” 102 is not positioned at the end of
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[0038] In the MAC-PCU format example shown in Fig. 4, the MAC header
includes a set composed of "C/T" and "E". [0039] Here, "C/T" is
information identifying the logical channel for an MAC-SDU, an MAC
control block, and a Padding, which are multiplexed into the MAC-PDU.
0040] For example, when "E" is "0", the "E" indicates that the "E" is
positioned at the end of the MAC header, and is followed by any one of

th%qw&(l@cﬁgg)déllhe MAC control block and the Padding. On the other
and, when "E" is "1", the "E" indicates that the "E" is not positioned at

[OGMﬂ’nd of the MAC header, but is followed by another set composed of
"LI", G "E", [0Q41] As,shown in Fig. 5. the MAC-PDU generator
coctio 15 Lo A AR A I N R Sh kel ST B, the
MASLEDISDHS (arV A& DMAEL-8DU aMAC-Niy- #3y ere, multipiexediow is
the MAC-PDU. 0042] In the MAC-PDU format example shown in Fi

InfQrpal opddsntaiydag dhedagasal shappebfapdtie VAS R #2

muBEBReREG Altd- | the3nACIPB04, and "EE20909043ld1e@te’s TN <E™
is information identifying the logical channel for the MAC-SDU #1

10z ultplersd ki@ ardvae-Prey endl of" the iMficateeasl"E" 102 is not

[Oaa%iﬂ'oned at the end of 18 the MAC header.

As shown i1n Fig. 6, the MAC-PDU generator section 12 is
configured not to insert the “LI1” into the MAC header when only
an MAC control block and a Padding are multiplexed into the
MAC-PDU (in other words, when the MAC-PDU in not multiplexed).
[0046]

In the MAC-PCU format example shown in Fig. 6, the MAC
header includes a set composed of “C/T” and “E”.

[0047]

As shown in Fig. 6, an MAC control block consists of
multiple elements each having information and ““L” indicating
the size of the information. Accordingly, the size of the MAC
control block can be identified without “L1”.

[0048]

Here, “C/T” 1is information indentifying the Padding
multiplexed into the MAC-PDU, and “E” indicates that the “E”
IS positioned at the end of the MAC header.

[0049]

As shown in Fig. 7, the MAC-PDU generator section 12 is
configured to insertone “L1” into the MAC header when an MAC-SDU
#1 and a Padding are multiplexed into the MAC-PDU.

[0050]
In the MAC-PCU format example shown in Fig. 7, the MAC
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0044] "LI" 103 is information indicating the size of either the MAC-SDU #1
or the MAC-SDU #2. Moreover, "C/T" 104 is information identifying the
logical channel for the MAC-SDU #2 multiplexed into the MAC-PDU, and
"E" 102 indicates that "E" 102 is positioned at the end of the MAC header.
[0045] As shown in Fig. 6, the MAC-PDU generator section 12 is
configured not to insert the "LI" into the MAC header when only an MAC

neGRMORRABS SPadg g ARRUiRAK Lo My AL N (A g8eha a
words, when the MAC-PDU in not multiplexed) 0046] In the MAC-PCU
seforanteasepl@fhod T EQS 5, e/ MMACA GfeadanihcTidesl®Set
[Oégr; osed of "C/T" and "E". 0047] As shown in Fig. 6, an MAC control
ock consists of multiple elements each having information and "L"
indica{inge the*size’of10e inferma¥ormdacnsainptie titd fizera i dAGgical
contral block can be identified without "LI". [0048] Here, "C/T" is

chaigedat @ intGNit P Add Ryl URsE e Hd thd NAMASDEDYhg and
«E'E1 sligaias daadbe IR o Rosiioned &bt I IBMACHERIR end of
[0049] As shown in Fig. 7, the MAC-PDU generator section 12 is
theogurbeasi@tsert one "LI" into the MAC header when an MAC-SDU #1
[Oﬁﬁgg Padding are multiplexed into the MAC-PDU. [0050] In the
-PCU format example shown in Fig. 7, the MAC
“L1”” 103 1s information indicating the size of either the

MAC-SDU #1 or Padding. “C/T” 104 is information identifying
the Padding multiplexed into the MAC-PDU. “E” 105 indicates
that “E” 105 1s positioned at the end of the MAC header.
[0053]

As shown in Fig. 8, the MAC-PDU generator section 12 is
configured to insert two “LIs” into the MAC header when a first
MAC-SDU #1, a second MAC-SDU #2, and an MAC control block are
multiplexed into the MAC-PDU.

[0054]

In the MAC-PCU format example shown in Fig. 8, the MAC
header includes a set composed of “C/T” 101 and “E” 102, “LI”
103, “C/T” 104, and “E” 105, and a set composed of “L1” 106,
“C/T” 107, and “E” 108.

[0055]

Here, “C/T” 101 i1s information identifying the logical
channel for the MAC-SDU #1 multiplexed into the MAC-PDU, and
“E” 102 indicates that “E” 102 is not positioned at the end of
the MAC header.

[0056]

“L1”7 103 is information indicating the size of the MAC-SDU

#1. *“C/T” 104 is information identifying the logical channel
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19 header includes a set composed of "C/T" 101 and "E" 102 and a set
composed of "LI" 103, "C/T" 104, and "E" 105. [0051] Here, "C/T" 101 is
information identifying the logical channel for the MAC-SDU #1
multiplexed into the MAC-PDU, and "E" 102 indicates that "E" 102 is not
positioned at the end of the MAC header. [0052] "LI" 103 is information
indicating the size of either the MAC-SDU #1 or Padding. "C/T" 104 is

fo T ARIRAMepiiying the, i’i‘ﬁ'gl'l‘@%@ti't'ﬁ'ﬁ{%d R theaMASHEDU. <E-- 105

105 indicates that "E" 105 Is positioned at the end of the MAC header.
1N{0053EAs dhain MeFid (5 the MAC s yensedoatettien d2dsof the MAC
heC%réﬁ ured to insert two "LIs" into the MAC header when a first MAC-SDU

g , a second MAC-SDU #2, and an MAC control block are multiplexed
[0086G Jhe MAC-PDU. [0054] In the MAC-PCU format example shown in Fig.

8, the MAC header.includes a_set composed of "C/T" 101 and "E" 102,

"Lt idd 3RS 4641 ahQ rEatasn At S&tdIEpbREPARE P T dée-Wip-SDU

#2107+-apg-*E 60§ JO0PRD FiesRi &rl i dEHLFFAYPRE NS (HEDHYRERBE block
logical channel for the MAC-SDU #1 multiplexed into the MAC-PDU, and
mu i1 pd2xric et ehdhe MAG>-RIKbt posifioA&tBal bl eadtes thBaACE” 108

ish88@$tﬁ§ﬁéﬁ at the end of the MAC header.
[0058]

The MAC-PDU transmitter section 13 is configured to
transmit the MAC-PDU generated by the MAC-PDU generator section
12 to the physical layer, as a single transport block.
[0059]

As shown in Fig. 9, as MAC layer functions, the receiver
apparatus 30 includes an MAC-PDU receiver section 31, an MAC-PDU
size information acquirer section 32, an MAC header analyzer
section 33, and an MAC-SDU transmitter section 34.

[0060]

The MAC-PDU receiver section 31 is configured to receive
the MAC-PDU, transmitted by the transmitter apparatus 10, via
the physical layer (see Fig. 3).

[0061]

The MAC-PDU size information acquirer section 32 1is
configured to acquire MAC-PDU size information from the
physical layer (layer lower than the MAC layer). The MAC-PDU
size information indicates the size of the MAC-PDU.

[0062]

Specifically, the physical layer is configured to notify,

to the MAC-PDU size information acquirer section 32, a transport

block size by using an L1/L2 control channel (MAC-PDU size
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"LI" 103 is information indicating the size of the MAC-SDU #1. "C/T" 104
is information identifying the logical channel 20 for the MAC-SDU #2
multiplexed into the MAC-PDU. "E" 105 indicates that "E" 105 is not
positioned at the end of the MAC header. 0057] "LI" 106 is information
indicating the size of the MAC-SDU #2. "C/T" 107 is information
identifying the MAC control block multiplexed into the MAC-PDU. "E" 108

infHTEEI O . et angplPRERICROSILOD BN &G iR FenOed] the

AC-PDU transmitter section 13 Is configured to™ transmit t
S MAOPObgeMataiBdlby the MAC-PDU generator section 12 to the
[O%cal layer, as a single transport block. [0059] As shown in Fig. 9, as
layer functions, the receiver apparatus 30includes an MAC-PDU

receivérespaiioheddan MRy seethtiBatips sondiieymestiornddetect
an MAC header analyzer section 33, and an MAC-SDU transmitter

theetigs A B THIMRELPH G ety £80idMST Rbonfiguiétfrgontrol

b169€1Ve rihe PARE Y iNANERHIRk &Y e EErE$B RAmRIalya R dVish LI
the physical layer (see Fig. 3). [0061] The MAC-PDU size information

(i afgunatekeros kenendorgitzeed tofaddaeiony pocdizdesioiatttie MAC
ne 0N A LB PYEURIEA ST WA P TAG R eo
size information acquired by the MAC—PbU size information
acquirer section 32.

[0064]

Here, when the MAC header of the MAC-PDU received by the
MAC-PDU receiver section 31 includes no “LI”’, the MAC header
analyzer section 33 can detect the size of the information
element (an MAC-PDU, an MAC control block, or a Padding)
multiplexed into the MAC-PDU, based on the size of the MAC-PDU
indicated by the MAC-PDU size information acquired by the
MAC-PDU size information acquirer section 32 and the size of
the MAC header.

[0065]

In this case, specifically, the MAC header analyzer
section 33 obtains the size of the information element
multiplexed into the MAC-PDU by subtracting the size of the MAC
header from the size of the MAC-PDU.

[o066]

In the example In Fig 4, based on “C/T”, the MAC header
analyzer section 33 recognizes that an MAC-SDU #1 is the
information element multiplexed into the MAC-PDU. Then, the
MAC header analyzer section 33 recognizes that a value obtained

by subtracting the size of the MAC header from the size of the
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0062] Specifically, the physical layer is configured to notify, to the
MAC-PDU size information acquirer section 32, a transport block size by
using an L1/L2 control channel (MAC-PDU size 21 information) , the
transport block size being equivalent to the size of the MAC-PDU. 0063]
The MAC header analyzer section 33 is configured to detect the size of
an information element (an MAC-SDU, an MAC control block, or a

MABé‘EBlﬁ‘gkE““Ef%e@ﬁi@tootlﬂeﬁ‘@%%usﬁes%ﬂlo%b'tﬁ'@fPéE?QHO'into the
element size information)™ included in the MAC header of the MAC-PDU
MAgeddked in the MAC layer and the MAC-PDU size information acquired
[O&% e MAC-PDU size information acquirer section 32. 0064] Here, when

e MAC header of the MAC-PDU received by the MAC-PDU receiver

sectib$t inghiges nes'LitotharMAB O eadert poklybdiozdcticodSiesning of
detect the size of the information element (an MAC-PDU, an MAC control

MupibER1s: & ERRiHG RRAHIBRYD o the MAE-PBOTREBGEARMNe sHRFMAC
he eV Ap JPAUGHRG B 188 MAR -FPELL §IFRZBTOTPERAAEAHIEE DY that

the MAC-PDU size information acquirer section 32 and the size of the

thmme_%@au&rp)_bdsq m&ii&aﬂel, féia@éiﬁesgq/,itnéqmmeh%@eﬁ%[@ad the
S T ey HR SR PG U e
INMAQ-PBY.based on “C/T”, the MAC header analyzer section 33
recognizes that a MAC-SDU #1 1is an information element
multiplexed into the MAC-PDU other than the MAC control block
and recognizes that a value obtained by subtracting the size
of the MAC header and the size of the MAC control block from
the size of the MAC-PDU is the size of the Padding multiplexed
into the MAC-PDU.

[o068]

The MAC-SDU transmitter section 34 is configured to
extract the information element from the MAC-PDU, based on the
size of the information element detected by the MAC header
analyzer 33.

[0069]

Moreover, the MAC-SDU transmitter section 34 1is
configured to transmit the extracted MAC-SDU to the RLC layer.
[00701]

(Operation of Mobile Communication System According to First
Embodiment of the Present Invention)

With reference to Figs. 10 and 11, description will be
given of an operation of the mobile communication system
according to the first embodiment of the present invention.
[0071]
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0066] In the example in Fig 4, based on "C/T", the MAC header analyzer
section 33 recognizes that an MAC-SDU #1 is the information element
multiplexed into the MAC-PDU. Then, the MAC header analyzer section
33 recognizes that a value obtained by subtracting the size of the MAC
header from the size of the 22 MAC-PDU is the size of the MAC-SDU #1
multiplexed into the MAC-PDU. 0067] Note that, as to an MAC control

blocken sy S Elemes eatyayEn o end YNGR eeer

the MAC ader an section 33 can recognize, Wlthout "C
apnmrmmscotﬁrolanjodrdslmgltlftlexdmmtonhemt R daridheet siwg bF  be
C control bIogk Accord (g)fzm th 8xample in Fig. 6, based on
f?]% MA hera erré%%?yz ectiéh 3 recognizes that a MAC-SDU
[ogjzzg an information element multiplexed into the MAC-PDU other than
the MAC control block and recognizes that a value obtained by

subtrASiRy MR ot ehe MacTibad&and tHe sB2 Yfthe IP@X@: cditpgtion

ofPIpAk MeraifiigniieedF gMaabld) isghe-eige ridae BAIWIAG-SDU to be
multiplexed into the MAC-PDU. [0068] The MAC-SDU transmitter section

transsdditmslrte tdhextraseiy effornRedindlesm &R frdmaere thecROul ayer

ofb% % %pé nﬁzt%‘% gggg%g]ﬁggnféement detected by the MAC

er analyzer oreover, the MAC-SDU transmitter section

[08435

In Step S102, the MAC-layer function of the transmitter
apparatus 10 determines whether or not multiple information
elements should be multiplexed into a single MAC-PDU.
[0074]

When determined that multiple information elements
should not be multiplexed, the MAC layer function generates an
MAC header including no “L1” (see Fig. 4), in Step S103.
[0075]

On the other hand, when determined that multiple
information elements should be multiplexed, the MAC layer
function generates an MAC header including “LI”’. The number
of “LI” included in the MAC header is one number smaller than
the number of the multiple iInformation elements being
multiplexed (see Figs. 5, 7, and 8), in Step S104.

[0076]

Exceptionally, when multiplexing one MAC control block
and one Padding into one MAC-PDU, the MAC function generates
an MAC header including no “L1” (see Fig. 6).

[0077]

In Step S105, the MAC layer function generates an MAC-PDU

in which the generated MAC header is added. Then in Step S106,
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configured to transmit the extracted MAC-SDU to the RLC layer. [0070]
(Operation of Mobile Communication System According to First
Embodiment of the Present Invention) With reference to Figs. 10 and 11,
description will be given of an operation of the mobile communication
system according to the first embodiment of the present invention. [0071]
23 In the first place, an operation of the transmitter apparatus 10

anaﬁﬁ?fdi%léﬁhmﬁﬁ%ew%%ﬂﬁ%”iﬁ?% | AERALY T ABISEBICR P the

Fig. 10. 0072] As shown In Fig. 10, in Step , an MAC-layer function o
retrel vansapperainasaiils Vitarddetyph s A C-Biye rodk tihentimnsttsiniot ter
the reéeive]r!gapparatus 30, from the RLC layer of the transmitter
apgslg fats ."0073] In Step S102, the MAC-layer function of the
[o0@B3mitter apparatus 10 determines whether or not multiple information
elements should be multiplexed into a single MAC-PDU. 0074] When  _
deterfineliNRat FRAAN intdAtRion BRmEBRRI KGR nBFbethBiidiecsd ver

apgl_%%fs'aw feRion rages ahdIAr &sader iBriHEPht"FEY be
ig. 4), in Step S103. [0075] On the other hand, when determined that
deggmihedniottatibaEsdiaere FoUidBe Mditiplexed, the MAC layer

[O%jion generates an MAC header including "LI". The number

As shown In Fig. 11, the MAC layer function of the receiver
apparatus 30 receives the MAC-PDU transmitted by the
transmitter apparatus 10, through the physical layer of the
receiver apparatus 30.

[0080]

In Step S202, the MAC layer function of the receiver
apparatus 30 determines whether or not the MAC header added in
the MAC-PDU thus received includes “LI”.

[0081]

When determined that “L1”” is not included, the MAC layer
function of the receiver apparatus 30 identifies an information
element multiplexed into the MAC-PDU iIn Step S203, based on
“C/T” included in the MAC header. Then, the MAC layer function
acquires the information element thus identified (e.g., an
MAC-SDU), based on the size of the MAC-PDU included in the
MAC-PDU size information notified of by the physical layer and
on the size of the MAC header.

[0082]

On the other hand, when determined that “L1” is included,
the MAC layer function of the receiver apparatus 30 recognizes
an information element multiplexed into the MAC-PDU by use of
“C/T” included in the MAC header, in Step S204. Then, the MAC
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of "LI" included in the MAC header is one number smaller than the
number of the multiple information elements being multiplexed (see Figs.
5, 7, and 8), in Step S104. 0076] Exceptionally, when multiplexing one
MAC control block and one Padding into one MAC-PDU, the MAC
function generates an MAC header including no "LI" (see Fig. 6). 0077] In
Step 5105, the MAC layer function generates an MAC-PDU in which the

la 8?*%%@!%6955@9??5§@H8%EH%?HQé?SRé%%%eﬁ%%H&Q¥%Eaﬁhized

unction transmits the generated MAC-PDU to the recelver apparatus 30
(evig.-thegrhyéicat $i¢) pfihs ednsmittbe apizeanE 1g00X81RDei ncluded

_secon n aperation of the receiver, apparatus 30 according to the
i DT e DL KOS i [tk SRR o 120 £ By rAga!
1agbowyn th&igs ilde therMéke layac funstias of thedgeceivier_apparatus 30

receives the MAC-PDU transmitted by the transmitter apparatus 10,
éagh the physical layer of the receiver apparatus 30. [0080] In Step

(OpePatisMdAG Ry er BHRdieRLf tBE refRINGI APREHIHE PRI BRINESy stem
whether or not the MAC header added in the MAC-PDU thus received

AcRIighieRg Lo [doB1s W ke adiEneite Pthat e Rresendiuday et AL

IayerThe mobile communication system according to the first

embodiment of the present invention allows the number of “LIs”
included in an MAC header to be one number smal ler than the number
of information elements multiplexed into an MAC-PDU. In
high-speed packet communications, this can mitigate an overhead
Increase caused by “L1” indicating the size of an MAC-PDU after
being multiplexed.

[0084]

Hereinabove, the present invention has been described in
detail by use of the foregoing embodiment. It is obvious,
however, to those skilled in the art that the present invention
should not be limited to the embodiment described in this
description. The present invention is i1mplementable as
modified and improved embodiments without departing from the
sprit and the scope of the present invention defined by the
description of the scope of the appended claims. Therefore,
the explanation of this description is intended only to explain
an 1llustrative example of the present invention, and is not

intended to impose any limitation on the present invention.

INDUSTRIAL APPLICABILITY
[0085]

As described above, the present invention can provide a
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function of the receiver apparatus 30 identifies an information element

multiplexed into the MAC-PDU in Step S203, based on "C/T" included in

the MAC header. Then, the MAC layer function acquires the information

element thus identified (e.g., an MAC-SDU), based on the size of the

MAC-PDU included in the MAC-PDU size information notified of by the

physical layer and on the size of the MAC header. [0082] On the other
eriAShitiel MNP A EE ItpaUdRt tnbEfel P iAGIoREng an

the receiver apparatus 30 recognizes an information element muftiplexe
ovarbesslMACHeRBdgagsead by/infiolndat ivthe nACakrlgrLineSsarze of

312%4. Thentthe AC §5 I@/er@ ion gc uires the irP]formgtion element t
A fdsTelOihizel" [£4., 87 MAC! é)', REEEEn tE DA P amP AL - BB
commlutiasat thesdVIAC-PDU size information notified of from the physical

layer, the size of the MAC header, and "LI". [0083] (Operations and

Effects of Mobile Communication System According to First Embodiment

of the Present Invention) The mobile communication system according to

the first embodiment of the present invention allows the number of "LIs"

included in an MAC header to be one number smaller than the number of

information elements multiplexed into an MAC-PDU. In high-speed

packet communications, this can mitigate an overhead increase caused

by "LI" indicating the size of an MAC-PDU after being multiplexed. [0084]

Hereinabove, the present invention has been described in
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detail by use of the foregoing embodiment. It is obvious, however, to
those skilled in the art that the present invention should not be limited to
the embodiment described in this description. The present invention is
implementable as modified and improved embodiments without departing
from the sprit and the scope of the present invention defined by the
description of the scope of the appended claims. Therefore, the
explanation of this description is irgﬁm%only to explain an illustrative
example of the present invention, and Is not intended to impose any
limitation on the present invention. INDUSTRIAL APPLICABILITY [0085]
14 descyibed abO)é , the_present.invention can provide a 26 transmitter
L nd 4 receRer hat are ¢ nglﬁa&urﬁitiﬁgﬁ]ﬁg 3R"0%rhead increase
caused biipformajioreindiceling gensratbra dedztivaftasdefigured to
multiplexed, in high-speed packet communications. 27 CLAIMS [1] A
geqahakitér ﬁbﬁﬁéﬂ@%mﬂé’inw Liifd IRt eIy M8 88chE or more

variRiEeq &n JaD S ARORHESE PSR SREHRAFESHAYE BLIRGIRRFE Bhe of a

_more variable-length information elements each being any one of a
highkger kaxe datataitveddiveeaohyadafdrdiighed gd@rhb igikeayehan the

o PSR T U AP AR BT Rl g e
wherain fha 8t dattaunigeberbtarseciitites cadigtiehtoconfigured to
transmit the generated first data unit, wherein
the first data unit generator section is configured to
add header iInformation, when a plurality of iInformation
elements 1s multiplexed into the first data unit, the header
information including information element size information
indicating sizes of the information elements being multiplexed,
and
the number of pieces of the iInformation element size
information included in the header information is one number

smaller than the number of the iInformation elements being

multiplexed.

[2] The transmitter apparatus according to claim 1, wherein
the first layer is an MAC layer,
the layer higher than the first layer is an RLC layer,
the higher-layer data unit is an MAC-SDU,
the first data unit is an MAC-PDU,
the header information is an MAC header, and
the first data unit generator section is configured to
insert the information element size information into the MAC

header when more than one MAC-SDU is multiplexed, the number

28



add header information, when a plurality of information elements is
multiplexed into the first data unit, the header information including
information element size information indicating sizes of the information
elements being multiplexed, and the number of pieces of the information
element size information included in the header information is one
number smaller than the number of the information elements being

ofiﬁgltgel?%e&f [ehd %%’??;%‘gff% ﬁ@%ﬁ@ﬁﬁ%ﬁgiqgwﬁgﬂg‘% Lo BRIEIY one

irst layer iIs an MAC e layer higher than the first layer Is an
nuRberaysmathkshighthiyer the unitidher MAC-SBhe thé/AGt Fatssunivést ng
muim MiC-PIaU, the header information is an MAC header, and the first data
uﬁi!% figfalor section is configured to insert the information element size
information into the MAC header when more than one MAC-SDU is
multiplexed, the number 28 of pieces of the information element size

[3hforatdPPSm Hr ndRRRF Qb anpr e l®nber of the MAC-SDUSs
being, mglfiploxedydA YRATPENITRE APPSRIFS CURRI-ING: adigtidpiredit to

generator section configured to _generate a first data unit in a first layer by
gegsirglehe of hisie dakapieidndih mibimatiohaehdnisusibhtheing akymore

PRI S SR iR M b o
highesmiwysectdataonfigiradeoeived from a layer higher than the
first layer, control information, and padding information; and

a TfTirst-data-unit transmitter section configured to
transmit the generated first data unit, wherein

the Tirst data unit generator section is configured not
to insert the information element size information into the
header information when only one information element 1is

multiplexed into the first data unit.

[4] A transmitter apparatus comprising:

a TfTirst data unit generator section configured to
generate a first data unit in a first layer by using one or more
variable-length information elements each being any one of a
higher-layer data unit received from a layer higher than the
first layer, control information, and padding information; and

a Tirst-data-unit transmitter section configured to
transmit the generated first data unit, wherein

the first data unit generator section is configured not
to insert the information element size information into the
header information when one piece of control information and
one piece of padding information only are multiplexed into the

first data unit.
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transmit the generated first data unit, wherein the first data unit generator
section is configured not to insert the information element size information
into the header information when only one information element is
multiplexed into the first data unit. [4] A transmitter apparatus comprising:
a first data unit generator section configured to generate a first data unit
in a first layer by using one or more variable-length information elements
each being any one of a higher-layer data unit received from a layer
higher than the first layer, control information, and padding information;
[53dnd afircedetvenit aapam&bnsectbmp nésﬁglged to transmit the
generate fII‘S a.unit, w. elnthe first fiata u eneratorsectlon IS

conflé‘ureal ngt t %E%rt%ﬂe mfortation elemant iz m%rﬁm%flgﬁmto %ctlon

cohfddenstorocateywies dia-giecd Hf gontidltinddrreatiorfarthaaropiePeom a
of padding information o f/ are multiplexed into the _first data unit. 29 [5] A
di

[5]
laygeivLPuBFarkidtbomphdingta h¥8hm-tHSiEiRRbRERLA At aterSiZe
i nFBFHNe FORMIGWETda eFAYira fiss At Ny si-Biormatien e 2 layer

lower than a first layer, the first-data-unit size information indicating a size
of a fitst Ri@deit; brieadea formaaiona kres)zessediprcoangifitaused to

deg@@Et& %z- 8" 8¢ ORGP RIS %@Pgiﬁ’é‘ﬁ‘f’ﬁlﬁgi‘gﬂ?th é?é aé%EBitthe

asedon|nonnanonekﬂnentsme|n rmation Inclu

Ti lrr.{;clmjatmun iltg, fiostssdaamii mEoeivat inthe liestdayie sdze thaboguadd on
ing? %wtthe header information in the first data unit
received in the first layer and the acquired first-data-unit
size information; and

an extractor section configured to extract the
information element from the first data unit, based on the
detected size of the information element, wherein

the Information element size information indicates the
size of the information element being any one of a higher-layer
data unit, control information, and padding information, and

the number of pieces of the iInformation element size
information included in the header information Is one number
smal ler than the number of the information elements multiplexed

into the first data unit.

[6] A recelver apparatus comprising:

a Tirst-data-unit size iInformation acquirer section
configured to acquire First-data-unit-size information from a
layer lower than a first layer, the first-data-unit size
information indicating a size of a first data unit;

a header information analyzer section configured to

detect a size of one higher-layer data unit multiplexed into
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size information; and an extractor section configured to extract the
information element from the first data unit, based on the detected size of
the information element, wherein the information element size information
indicates the size of the information element being any one of a
higher-layer data unit, control information, and padding information, and
the number of pieces of the information element size information included

th¥ PPRGPRLAIMTIOP -GS MNP AR S DRNBS BRI 1BR the

information elements multiplexed into the first data unit.”[6] A receiver
sizappacfiustdeenpifigingta fitattdatasoiit sizntiaateidn hyguitdreseatguired
_confi d to acquire first-data-unit-size informatipn from a_layer lower
fifshink £ £

1 FT the Bl TOF UBE T PRorflitbn AdichtA a Qe df2pdET

i n¥sk data oniti A herdFiindratenanptyZesacticnechahalwed iofoetect i on
_ asize of one higher-layer data unit multiplexed into 30 the_first data unit

INFlRS) MQnd FFQTE SR laIERE sBE4 o iRt PRY ORit iftiichted
by theAcqwited detislata-yl 6FSHNTORDATRR GRER SitR Of ksadedct  the

information in the first data unit, when the header information includes no

hi W@rrndtmreéleﬁaéiﬂ did Mfé:ﬂ’rﬁﬁtim%rfoi aﬁte_mm)rtg&:ﬁonttaﬁmg u@sy the
selpiiEr isdidie iy sl i deesen
elemdhtesia@ rdomadtioninellctes thes Bzze ehthermtttmationreldmates the
siggin at eOQ%gg?n% rk%rhlag%ment being any one of a higher-layer
data unit, control information, and padding information, and
the number of pieces of the iInformation element size
information included in the header information is one number
smal ler than the number of the information elements multiplexed

into the first data unit.

[7] A receiver apparatus comprising:

a Tirst-data-unit size iInformation acquirer section
configured to acquire First-data-unit-size information from a
layer lower than a first layer, the first-data-unit size
information indicating a size of a first data unit;

a header information analyzer section configured to
detect at least one of a size of one piece of control information
and a size of one piece of padding information based on the size
of the Firstdata unit indicated by the acquired first-data-unit
size information and a size of header information in the first
data unit received in the First layer, the control information
and the padding information being multiplexed into the first
data unit, when the header information includes no information

element size information; and
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data unit, control information, and padding information, and the number of
pieces of the information element size information included in the header
information is one number smaller than the number of the information
elements multiplexed into the first data unit. [7] A receiver apparatus
comprising: a first-data-unit size information acquirer section configured
to acquire first-data-unit-size information from a layer lower than a first

'ay.?faweefgiffa C igaia%iwipremangn%atiﬁzg aeg&%géﬁ ERddBntrol
unit; a header information analyzer section conflgure to detect at least
1 néneh tikire Of end b dd vsdodatbinfomtiatioasendon She debegliecks 1 ze,

Wh%‘rgadding information based on the size of the first data unit indicated by
e

59quired first-data-unit size information and a size of header

inforneaiéor infibenfasti date Weheeneivdd & thefivshiayeorihd sobttalktes the
_information and the padding information being multiplexed into_the first

S1882 Tt SHEH RARR RIGRRAGPRERIENIRR A afol  Blftertayer
datZCURPEDEBATRAA SHAbPHEATENSCElRD FRRIHRC I PS¥REHFBN, and

control information from the first data unit, based on the detected size,
wherdingeh&uibeatdh ddeeassiod inthenaivhantdikb&enhe lareotiheize

I . | : i1her. :
T A e R R B humoer
smafderatibae[€memesibe inddribhéonficndat 1o the haadet srfourhtiipd éxed

. one number smaller than the number of the information elements
'nﬁ'ﬂjlt 8x£' rst data unl%.

[8] A mobile station comprising:

a Tirst data unit generator section configured to
generate a first data unit in a first layer by using one or more
variable-length information elements each being any one of a
higher layer data unit received from a layer higher than the
first layer, control information, and padding information; and

a first data unit transmitter section configured to
transmit the generated first data unit, wherein

the first data unit generator section is configured to
add header 1i1nformation, when a plurality of information
elements is multiplexed into the first data unit, the header
information iIncluding information element size information
indicating sizes of the information elements being multiplexed,
and

the number of pieces of the iInformation element size
information included in the header information is one number
smaller than the number of the iInformation elements being

multiplexed.
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into the first data unit. [8] A mobile station comprising: a first data unit
generator section configured to generate a first data unit in a first layer by
using one or more variable-length information elements each being any
one of a higher layer data unit received from a layer higher than the first
layer, control information, and padding information; and a first data unit
transmitter section configured to transmit the generated first data unit,

[gmherg\lntﬁgg N% dg{% egsﬁﬂﬁgr-gq n is configured to add header

formation, when a p ura yof formatl n elements is multiplexed into
the fiest dekarsihit, d@EtheadBI tinfgemsticatincludieg ibformaton Ekgnaed  to
size | form ion ralc tin es of th |nfo atloneements bein
e

9RthiD $Sad it f';S‘e‘%es Sk VS o Sk g more

vami‘@:maﬂomngluldeiinlfdmaea@er @i@mm@g ieanle hewber @nmltﬂﬁéh@f a
the number of the information elements being multiplexed. 32 [9] A

highsic SR S5k ta fRSEIHE T ¥h ARk B 8BRfigdianothe
Fi P8I0 I LSRR YNGR R FRABYEH DYAYRINGRIMI AGNi* formation; and

variable-length information elements each being any one of a higher-layer
data anitfreEsiledaioar dnafer higestiditeie meckien cemmdiigured to

trH}ﬁ%ﬂﬁWQﬂ} Qé?*?é’ﬂé[’&'&‘f‘i‘ Pnyaed alﬁittdaﬂﬁﬁ‘é%tfﬂnsm'“er
section configured to transmit the generated first’data unit, wherein the

first deitee uhigebedatba secidnge nemédioedsettion 1s configured not
to insert the information element size information into the
header information when only one information element 1is

multiplexed into the first data unit.

[10] A mobile station comprising:

a Tirst data unit generator section configured to
generate a first data unit in a first layer by using one or more
variable-length information elements each being any one of a
higher-layer data unit received from a layer higher than the
first layer, control information, and padding information; and

a Tirst-data-unit transmitter section configured to
transmit the generated first data unit, wherein

the first data unit generator section is configured not
to insert the information element size information into the
header information when one piece of control information and
one piece of padding information only are multiplexed into the

first data unit.

[11] A radio base station comprising:
a Tirst data unit generator section configured to

generate a first data unit in a first layer by using one or more
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to insert the information element size information into the header
information when only one information element is multiplexed into the first
data unit. [10] A mobile station comprising: a first data unit generator
section configured to generate a first data unit in a first layer by using one
or more variable-length information elements each being any one of a
higher-layer data unit received from a layer higher than the first layer,

vafI35q'd0IPIRaEAN i Pﬁ\g‘gngnfé’i'é‘n?&ﬂ%a%%éﬁ"ﬁg‘i?ggﬁg one of a
transmitter section con igure to transmit the generate Ir ata unit,
highereibalye firstakaa unitganecatbvedctforois corfayesd hophe imddrathethe

f.inf%r ation eleme tsiie_iniormati#n into the, heagder infarmation v*hen - and

1 55E Rave by ST RICIALRIT A obhe T ERTTLAG A FoRmRk AR an
only are fiviilexkotatoihe tirsirdaieninittEid] Agediopasesidtigured to
comprising: a first data unit generator section configured to. generate a

traneibh Heids AREIARY bty 8AEr YRUrE- 39RaKERMR-length
inforngglorF¢lesienia e2acoping eny PREcY sdidrsiaie &afiured to

received from a layer higher than the first layer, control information, and
adgadagafipfornafer eatifnrst ddieunittranbifigdridactioifcohideedag ion

e e A TR R SR T S RShcter
1 niidemaettioon elienadnis sy u Ripkodedaitiboth e dilsndztd usii, zke hadidemation
ing1 ;%rzﬂaﬁtir%] slr}czllé%%qfl%%nﬁu gr%lg_rtn Fgrtwsei eerinnef%rtrg tigeng multiplexed,
and

the number of pieces of the iInformation element size
information included in the header information iIs one number
smaller than the number of the iInformation elements being

multiplexed.

[12] A radio base station comprising:

a Tirst data unit generator section configured to
generate a first data unit in a first layer by using one or more
variable-length information elements each being any one of a
higher-layer data unit received from a layer higher than the
first layer, control information, and padding information; and

a TfTirst-data-unit transmitter section configured to
transmit the generated first data unit, wherein

the first data unit generator section is configured not
to insert the information element size information into the
header information when only one information element 1is

multiplexed into the first data unit.

[13] A radio base station comprising:
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indicating sizes of the information elements being multiplexed, and the
number of pieces of the information element size information included in
the header information is one number smaller than the number of the
information elements being multiplexed. [12] A radio base station
comprising: a first data unit generator section configured to generate a
first data unit in a first layer by using one or more variable-length

informati e ac ing ﬁn&g igher|ayer i
rece%ed??oﬁ%a@?ﬁig#e%n@ irst a@ergggﬁpmnfﬁﬁgigﬁggﬁ to
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multiplexed into the first data unit. [13] A radio base station comprising:
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header information when one piece of control information and
one piece of padding information only are multiplexed into the

first data unit.

[14] A mobile station comprising:

a TfTirst-data-unit size iInformation acquirer section
configured to acquire first-data-unit size information from a
layer lower than a first layer, the fTirst-data-unit size
information indicating a size of a first data unit;

a header information analyzer section configured to
detect a size of an Information element multiplexed into the
first data unit, based on information element size information
included in the header information in the first data unit
received in the first layer and the acquired first-data-unit
size information; and

an extractor section configured to extract the
information element from the first data unit, based on the
detected size of the information element, wherein

the Information element size information indicates the
size of the information element being any one of a higher-layer

data unit, control information, and padding information, and
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header information when one piece of control information and one piece
of padding information only are multiplexed into the first data unit. [14] A
mobile station comprising: a first-data-unit size information acquirer
section configured to acquire first-data-unit size information from a layer
lower than a first layer, the first-data-unit size information indicating a size
of a first data unit; a header information analyzer section configured to

detectResize oy INf¥ iQE%G'B?'“%HB'FiﬁWfSMgFEJB% fgir:e%ﬂfmg’ize
based on information element size information included in the header
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size information indicates the size of the information element being any
one of a higher-layer data unit, control information, and padding
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gured to acquire first-data-unit-size information from a layer
1ajover favex firthkyerath€rirsttdalayett sizéhe first-data-unit size
information indicating a size of a first data unit;

a header information analyzer section configured to
detect a size of one higher-layer data unit multiplexed into
the first data unit received in the first layer based on the
size of the first data unit indicated by the acquired
first-data-unit size information and a size of header
information in the first data unit, when the header information
includes no information element size information; and

an extractor section configured to extract the
higher-layer data unit from the first data unit, based on the
detected size of the higher-layer data unit, wherein

the information element size information indicates the
size of the information element being any one of a higher-layer
data unit, control information, and padding information, and

the number of pieces of the i1nformation element size
information included in the header information iIs one number
smal ler than the number of the information elements multiplexed

into the first data unit.

[16] A mobile station comprising:

a Tirst-data-unit size information acquirer section
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information indicating a size of a first data unit; a header information
analyzer section configured to detect a size of one higher-layer data unit
multiplexed into the first data unit received in the first layer based on the
size of the first data unit indicated by the acquired first-data-unit size
information and a size of header information in the first data unit, when
the header information includes no information element size information;
n.extracto i igyre the: bi ;
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data unit, when the header information includes no information

element size information; and

an extractor section configured to extract the control
information from the first data unit, based on the detected size,
wherein

the Information element size information indicates the
size of the information element being any one of a higher-layer
data unit, control information, and padding information, and

the number of pieces of the iInformation element size
information included in the header information Is one number
smal ler than the number of the information elements multiplexed

into the first data unit.

[17] A radio base station comprising:

a Tirst-data-unit size iInformation acquirer section
configured to acquire First-data-unit size information from a
layer lower than a first layer, the first-data-unit size
information indicating a size of a first data unit;

a header information analyzer section configured to

detect a size of an information element multiplexed into the
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data unit received in the first layer, the control information and the
padding information being multiplexed into the first data unit, when the
header information includes no information element size information; and
an extractor section configured to extract the control information from the
first data unit, based on the detected size, wherein the information
element size information indicates the size of the information element
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and an extractor section configured to extract the information element
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data unit, control information, and padding information, and
the number of pieces of the iInformation element size

information included in the header information Is one number

smal ler than the number of the information elements multiplexed

into the first data unit.

[18] A radio base station comprising:

a Tirst-data-unit size iInformation acquirer section
configured to acquire First-data-unit-size information from a
layer lower than a first layer, the first-data-unit size
information indicating a size of a first data unit;

a header information analyzer section configured to
detect a size of one higher-layer data unit multiplexed into
the first data unit received in the first layer based on the
size of the first data unit indicated by the acquired
first-data-unit size information and a size of header
information in the first data unit, when the header information
includes no information element size information; and

an extractor section configured to extract the
higher-layer data unit from the first data unit, based on the

detected size of the higher-layer data unit, wherein
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the information element size information indicates the size of the
information element being any one of a higher-layer data unit, control
information, and padding information, and the number of pieces of the
information element size information included in the header information is
one number smaller than the number of the information elements
multiplexed into the first data unit. [18] A radio base station comprising: a
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higher-layer data unit from the first data unit, based on the detected size
IngptheNggfdiraledada wird trherein 38 the information element size
information indicates the size of the information element being any one of
a higher-layer data unit, control information, and padding information, and
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in the header inf(amation IS one number_smaller than the number of the .
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configured to acquire First-data-unit-size information from a
layer lower than a first layer, the first-data-unit size
information indicating a size of a first data unit;

a header information analyzer section configured to
detect at least one of a size of one piece of control information
and a size of one piece of padding information based on the size
of the Firstdata unit indicated by the acquired first-data-unit
size information and a size of header information in the first
data unit received in the First layer, the control information
and the padding information being multiplexed into the first
data unit, when the header information includes no information
element size information; and

an extractor section configured to extract the control
information from the first data unit, based on the detected size,
wherein

the information element size information indicates the
size of the information element being any one of a higher-layer
data unit, control information, and padding information, and

the number of pieces of the iInformation element size

information included in the header information Is one number
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into the first data unit. [19] A radio base station comprising: a
first-data-unit size information acquirer section configured to acquire
first-data-unit-size information from a layer lower than a first layer, the
first-data-unit size information indicating a size of a first data unit; a
header information analyzer section configured to detect at least one of a
size of one piece of control information and a size of one piece of padding

smé{‘i‘iré'?ag %ﬁ?é’ QinibE F18%: %Q‘?ﬁﬁ#@& el @f%‘rﬁé‘?&‘gy ftiplexed
acquire |rst ata-unit size information asizeo der information

i nkothelfestf dastuniatscaivetin the first layer, the control information and
the padding information being multiplexed into the first data unit, when
the header information includes no information element size information;
and an extractor section configured to extract the control information from
the first data unit, based on the detected size, wherein the information
element size information indicates the size of the information element
being any one of a higher-layer data unit, control information, and
padding information, and the number of pieces of the information element
size information included in the header information is one number 39
smaller than the number of the information elements multiplexed into the
first data unit. 40
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